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R&D IN CANADIAN AND FOREIGN-CONTROLLED MANUFACTURING FIRMS 


is Introduction 


The lower level of industrial R&D in Canada, rela- 
tive to other OECD nations, has been the subject of 
much attention. The reasons for this apparent gap are 
numerous and complex. Previous papers prepared in 
MOSST, examining the relative performance of Canada’s 
research-intensive industries, indicated that 
foreign-controlled firms perform significantly less R&D 
relative to sales than those which are 
Canadian=-controlled, and that Canada has consistently 
recorded a trade deficit in technology-intensive commo- 


attirves (iy 


This paper extends that earlier work and examines 
in more detail the nature of the relationship between 


foreign Contre. and R&D. Ee shows that 


(Le MOSST, Background Paper No. 4, Performance of 
Canadian Manufacturing Industries by level of Research 
Intensity, and Background Paper No. 5, Canadian” Trade 


in Technology-Intensive Manufactures, 1964-76. (July, 
1978). 
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foreign-controlled firms, although being less 
research-intensive, are generally more 
technology-intensive than their Canadian-controlled 


counterparts because of their access to imported tech- 
nology, and this is reflected in their higher profits 


and productivity. 


At the same time, the export performance of Cana- 
dian-controlled firms is markedly better. Because of 
the small size of Canadian markets, research-intensive 
firms generally are strongly oriented toward export 
markets. This leads to the conclusion that the R&D 
performed by foreign subsidiaries is not only quantita- 
tively less but also qualdtatively @difterent, )jbeing 
principally directed toward adapting imported technolo- 
gy to the domestic market, as opposed to more innova-= 
tive work aimed at export. Given the predominance of 
foreign-controlled firms in the technology~intensive 
industries, this helps to explain why Canada has a per- 


sistent trade deficit in thiswanea. 


The poorer export record of foreign-controlled 
firms may seem paradoxical in light of their better 
profit and productivity performance. This is attribut- 


ed to their more fragmented production structure and 
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subsequent lack of specialization which, in turn, re- 
flects the impact on their more diversified production 
activities of the historically high levels of tariffs 
imposed on manufactured goods both in Canada _ and 
abroad. Canadian-controlled firms are generally 
smaller and have a more limited range of products. 
Accordingly, they are more specialized and the Canadian 
market accounts for a relatively smaller proportion of 


their total sales. 


The results serve to emphasize that the payoff 
from both imported technology and domestic R&D, and 
especially the R&D performed in foreign-controlled 
firms, has not been maximized in Canada due to the lack 
of sufficient specialization. The relevant question, 
therefore, from a policy point of view, is how the 
forces at work in Canadian manufacturing, which have 
tended to Pi mice the potential performance of 
foreign-controlled firms, can be changed to ensure that 


Canada takes full advantage of its innovative capacity. 
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Zhe The Statistical Background 


Research and development is usually measured on 
the basis of expenditures and employment. These data 
are subject to a number of qualifications, the most im- 
portant of which is that they measure input, not out- 
put, and say nothing about the efficiency with which 
R&D programs are conducted.s. Employment indicators are 
also just partial estimates of input. Thus, compari- 
sons among firms and industries of R&D personnel to 
total employment may be more a reflection of variations 
in capital intensity than research effort. Expenditure 
indicators, although covering all inputs, fail to dis- 
tinguish between price and quantity effects. Thus, if 
a firm faces lower prices for its R&D inputs, its R&D 
expenditures will be correspondingly lower although it 
may be maintaining a level of activity at least as 


great as in another industry. 


Research and development also covers a wide range 
of activities, from basic and applied scientific inves- 
tigation to engineering and designing functions. Thus, 
companies with comparable R&D expenditures and employ- 
ment may be involved in fundamentally different types 


of work and, even where R&D projects are similar, their 
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success will still be critically dependent on other de- 
cisions of the firm, affecting its investment, market- 
ing and manufacturing plans. Some of these qualifica- 
tions will be discussed in more detail at a number of 
points in the paper where they are judged to affect the 


interpretation of the statistical results. 


In current dollars, R&D expenditures quadrupled 
between 1963 and 1977 although when expressed as a pro- 
portion of GNP they have declined to 0.9 per cent in 
19/7 after reaching a peak of 1.3 per cent in 1968. 
The business sector’s share of total R&D has increased 
Slightly over time and currently accounts for about 45 
per cent of total expenditures. More than 80 per cent 
of this total is performed by manufacturing and is con- 
centrated in seven key industries: electrical pro- 
ducts, petroleum, machinery, chemicals, transportation 
equipment, primary metals and pulp and paper. These 
industries, although accounting for less than one-half 
of value added in manufacturing, make up 90 per cent of 
all R&D. In addition, when their R&D expenditures are 
related to overall measures of industry size (sales, 
value added), they are also observed to be the most re- 


search-intensive. GTabitesl) 
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TABLE 1 


Measures of Research Intensity 


High Research-Intensity 


Electrical Products (16) 
Petroleum & Coal Products (18) 
Machinery (14) 

Chemical Products (19) 


Medium Research-Intensity 


Primary Metals (12) 
Transportation Equipment (15) 
Paper & Allied4 (10) 


Low Research-Intensity 


Rubber & Plastics (3) 

Textiles (5) 

Food, Beverages, Tobacco (1,2) 
Non-Metallic Minerals (17) 
Metal Fabricating (13) 

Wood (8) 

Furniture (9) 


Other Manufacturing (4,6,7,11,20) 


Total Manufacturing 


~ 


N 


Ww 


> 


by Industry, 19751 


Percentage of Percentage of 
Current Intramural Total 
R&D Expenditures? Value Added? R&D/Value Added 


2950 ace) sek 
Tad ane 4.6 
12.4 5<3 J2 
i225 6.9 Died 
10.3 IRS iss 
12.0 10.9 liso 
4.8 9.0 Os, 
1.0 Za oS 
abe 8) PS] 0.5 
4.2 14.8 0.4 
059 i) Q.3 
1.8 8.5 0.3 
0.4 4.4 0.1 
0.1 ABR) QoL 
1.0 ate O71 
100.0 100.0 ae 


The numbers in brackets refer to SIC codes. See, Statistics Canada, Standard 
Industrial Classification Manual, Cat. 12-501, Occasional, 1970 


All data on R&D are based on Statistics Canada sources, see especially, Annual Review 


of Science Statistics, Catd@iogue 13-212, 1977, Annual 


Value added data come from Statistics Canada, Manufacturing Industries of Canada: 


National and Provincial Areas, 


1975, Cat. 13-203, Annual 


The research intensity of paper & allied industries has traditionally been between 
one and two per cent of value added. The low level for 1975 reflects the combined 
effect of an exceptionally large number of special circumstances (strikes, extreme 
sales fluctuations, rapid production cost increases etc.) 
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The data on foreign control (Table 2) show a pattern of 
concentration remarkably similar to that for R&D. 
Manufacturing and mining account for almost 70 per cent 
of all foreign control and are the only sectors in 
which foreign-controlled firms are predominant, with 
revels lof ycontrol “reach ingiS7 27) Pandit. 2 per cert; 
respectively, in 1975. Foreign control is even higher 
in the research=-intensive group with foreign-controlled 
firms accounting for over 70 per cent of these indus- 


tries” sales in 1975. 


TABLE 2 


Foreign Control in the 


Canadian Economy, 10751,2 


Foreign Control Distribution of Distribution 
of Sales Foreign Control of Sales 
(%) (%) (%) 

Agriculture, Forestry, Fishing 1e5 0.2 1.0 
Mining 67.2 8.9 4.8 
Manufacturing Slat 5955 Shah 

High & Medium Research 71.9 40.9 20.8 

Low & No Research 40.2 18.6 16.9 
Construction 14.1 260 UE: 
Trans., Communications, Utilities 10.6 263 Siok 
Wholesale Trade 28.0 uS.0 1955 
Retail Trade 18.4 Sinz 16.2 
Other Services aon: Se 54 
Total Economy 36.6 100.0 100.0 


1 Unincorporated business, financial institutions and non-commercial activities 
are not accounted for in these estimates. This tends to overstate the degree 
of foreign control and to understate the percentage share of sales for 
agriculture, fishing and forestry, construction, trade and other services. 


2 Data on foreign control come from Statistics Canada, Corporation and Labour 
Unions Returns Act, Part I - Corporations, 1975, Cat. 61~210, Annual. 
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Sie R&D and Foreign Control: Aggregate Results 


The predominance of foreign-controlled firms in 
the research-intensive industries does not mean that 
they are necessarily more research-intensive but only 
that they tend to be concentrated in those industries 
where most R&D is performed. In. 2po7S.» fom .yemanplLe, 
foreign-controlled firms, although accounting for over 
70 per cent of sales in the research-intensive indus- 
tries, were responsible for only one-half of the $460 
million spent on current intramural R&D. At first 
blush, this would tend to confirm that 
foreign=-controlled firms perform significantly less 
R&D, relative to sales, than Canadian=-controlled ones. 
Although literally correct, such a generalization would 
be somewhat misleading. In fact, much of the diver- 
gence is the result of imbalance in the pattern of own- 
ership within the research-intensive industries, espe- 
cially in the petroleum and transportation equipment 
industries, and cannot be attributed to inherent 
differences in the research intensity of Canadian and 


foreign-controlled firms. 


The) petroleum’ aindwseitry- 2s sone’ Wor the most 


research-intensive in the economy when measured by R&D 
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expenditures per unit of value added. However, when 
sales are used, research intensity falls from 4.6 per 
Cent “to,0. 7 epleracent.as ‘compared :tog2 J4)"4pere tcent egto 
0.9 per cent for the rest of the research-intensive in- 
dustries. The sharper decline in the petroleum indus- 
try simply reflects the very high price of oil and 
tends to produce a distorted picture of the industry’s 


true jresearch ‘effort. 


The relatively lower R&D-to-sales ratio in the pe- 
troleum industry would not be so significant if control 
were relatively evenly distributed among Canadian and 
foreign sources. However, in 1975, over 95 per cent of 
sales were by foreign-controlled firms, accounting for 
between 10 and 15 per cent of, all foreign control in 
the research-intensive industries. In contrast, less 
than one-half of one per cent of all Canadian control 
in the research-intensive industries was attributable 
to the petroleum industry. Because of confidentiality 
restrictions, no data are available on the relative R&D 
expenditures of the two groups of firms. Nevertheless, 
it is unlikely, given the tremendous size differential, 
whether the comparison would carry much significance. 
In any case, the petroleum industry should be excluded 


when comparing the aggregate research intensities of 
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Canadian and foreign=-controlled firms because part of 
the observed divergence reflects differences in indus- 
try mix which is a different issue from the one under 


examination in this paper. 


The classification of the transportation equipment 
industry as research intensive is attributable to just 
one of its subcomponents, namely, the aircraft and 
parts industry. In fact, by the criteria adopted ear- 
lier in the paper, the rest of the industry would only 
qualify as a low research-intensive industry. In 1975, 
the R&D expenditures of the other transportation equip- 
ment industries totalled less than $15 million, repre- 
senting less than one-half of one per cent of value 
added (0.38 per cent) and less than one-tenth of one 


per cent of sales (0.0095 per cent).* 


* This does not imply that there are no 
research-intensive firms. For example, on the basis of 
published sources, it has been estimated that the 
R&D-to-sales ratio for Bombardier-MLW Ltd. was about 
1.8 per cent in 1977, accounting for over one-half of 
all Canadian=controlled R&D in other transportation. 
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Foreign-controlled firms dominate the principal 
industries in other transportation equipment. They ac- 
counted for more than 90 per cent of total sales in 
1975 and represented over 25 per cent of all foreign 
control in the research~-intensive industries. Like the 
petroleum industry, the other transportation equipment 
industries are the source of much of the observed di- 
vergence in the aggregate research intensities of Cana- 


dian and foreign=-controlled firms. 


The R&D activities of foreign-controlled firms, 
especially in the motor vehicle and parts industries, 
have recently been the subject of much increased atten- 
tion. Again, however, the issue in this case has not 
been the divergence in the research intensities of Ca-~ 
nadian and foreign=-controlled firms but, rather, the 
research performance of the foreign subsidiaries rela- 
tive to their parent corporations. This involves a set 
of considerations not directly related to this paper 
and, for this reason, the other transportation equip- 


ment industries will also be excluded from the subse=- 


quent analysis. 


Even with the removal of the petroleum and other 


transportation equipment industries, foreign-controlled 
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firms continue to dominate the most research-intensive 
industries. As shown in Table 3, Canadian-controlled 
companies are generally more prevalent in the 
resource-related and relatively less research-intensive 
industries. Despite this pattern, foreign-controlled 
firms, salthoughs 6accounting » forgo 5 iperscent of sales, 
still make up just 48 per cent of the $405 million 
Spent on R&D. In the most research-intensive indus- 
tries, they account for over 70 per cent of sales but 
only ~ 255 Sper scent, of eR eb. Inherent differences in the 
research intensity of different industries, coupled 
with differences in the industry mix of Canadian and 
foreign-controlled firms, make it difficult to say any- 
thing further about these aggregate figures. The sub- 
sequent discussion, therefore, concentrates on an exam- 


ination of each individual industry. 
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TABLE 3 


Foreign Control of Sales and R&D 
by Research-Intensive Industry, 1975 


Foreign Control Foreign Control R&D/Value Added 
of Industry Sales of R&D (Total Industry) 
(%) (%) (%) 

High Research Intensity Aaah 54.4 4.4 
Aircraft and parts B2..7 58.1 Lh 30 
Electrical products 65.6 40.9 5 
Machinery 67.5 68 .6 3.2 
Chemical products 82.9 68 .3 255 

Medium Research Intensity B24 TOS eZ 
Primary metals a Sea 14.0 i.8 
Paper and allied 43.6 Beats! ee 


Total Swe 47.7 Pd 8, 
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4. R&D Performance by Industry 


i) Some General Considerations 


Table 4 shows the R&D expenditures of Canadian and 
foreign-controlled firms in the research-intensive in- 
dustries during 1975. Table 5 relates these figures to 
firms’ respective level of sales. Where possible, in- 
dustries have been further disaggregated to produce 
more precise results. Again, the same pattern is ob- 
served to emerge. With one minor exception, the R&D 
expenditures of Canadian-controlled firms are higher 
relative to sales than their foreign-controlled coun- 


terparts in every industry grouping. 


It would still be premature, on the basis of Table 
She to attribute the differences in research intensity 
strictly to ownership. Just as there are inherent 
inter-industry differences in research intensity, simi-~ 
larly, factors may be identified at the sub-industry 
level to explain differences in firms research inten- 
sity for reasons unrelated to ownership. In particu- 
lar, R&D expenditures in the same industry increase 
with firm size and, within a fairly broad range, re- 


search intensity is greater in larger firms. 
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Furthermore, it is apparent, even within the most. re- 
search-intensive industries, that R&D expenditures are 
not distributed equally across all product lines, and 
that much of the output of these industries comprise 
standard technology items. For example, it has been 
estimated for the U.S. that 79 per cent of machinery, 
2 09 per cent) of electrical products? and’ 3lep.erus. centya.of 
chemicals are made up of product lines with research 
intensities below the average £0 f total 
manufacturing.(2) Until these factors are taken into 
account, few conclusions can be drawn about’ relative 
R&D intensities because what will be attributed to own- 
ership may simply be the result of structural differ- 
ences within each industry which are not apparent at 


the aggregate level. 


C22) TE Ss Department of Commerce, Alternative 


Measurements of Technology-Intensive Trade, Staff Eco- 
nomic Report, Bureau of International Economic Policy 


and Research, 1976. 


TABLE 4 
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R&D in Canadian and Foreign-Controlled Firms 
by Research-Intensive Industry, 1975 


($Millions) 
Canadian- Foreign- 
Controlled Controlled Total 
Pulp and Paper 16.8 8.2 2920 
Primary Metals 46.2 1 S357 
Ferrous rie 14 1235 
Non-Ferrous Sheik Gr 412 
Electrical Products 88.0 60.7 148.7 
Machinery 2053 44.4 64.7 
Business Machines Zee 21.9 24.7 
Other Machinery BESS D293 40.0 
Chemicals PART) 44.7 65.4 
Pharmaceuticals eT 18.6 26.3 
Other Chemicals 13.0 26.1 39.1 
Aircraft and Parts 2053 PRs til 48.4 
Total PIMA 3) 193.6 405.9 
TABLE 5 


Relative Sales and R&D in 
Canadian and Foreign-Controlled Firms 
by Research-Intensive Industry, 1975 


Canadian-Controlled 


Foreign-Controlled 


% Sales % R&D % Sales % R&D 

Pulp and Paper 56.4 67.2 43.6 32.8 
Primary Metals 82.9 86.0 17.1 14.0 

Ferrous 87.0 88.8 13:0 iLs2 

Non-Ferrous 78.6 S522 21.4 14.8 
Electrical Products 34.4 59.2 65.6 40.8 
Machinery 3255 31.4 67.5 68.6 

Business Machines 14.8 LSS SSa2 88.7 

Other Machinery 3 50 43.8 65.0 56.2 
Chemicals reread 31.7 82.9 68.3 

Pharmaceuticals 32 29.3 86.8 70.7 

Other Chemicals 1e.3 Sane shal 7 66.8 
Aircraft and Parts abr fes! 41.9 S20) 53en 
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The tendency for R&D to be concentrated in large 


firms, coupled with the relatively small size of the 


Canadian economy, further complicates the interpreta- 


tion of the estimates on research intensity. These 


figures are simply statistical averages and differences 


within an > indusitry! 6coul di %ibe! ® at tributablesy toinithe 
behaviour of even one individual firm and would not 
necessarily reflect an industry-wide phenomenon. For 


example, Table 6 shows that over 70 per cent of R&D ex- 
penditures in the business sector were accounted for by 


just 100 companies. 


TABLE 6 


R&D and Number of Firms 
by Size of R&D Program, 1975 


Size of R&D Program ($millions) 


Less than 


One! 0.1-0.4 0.4-1.0 1.0+ Total 
Total R&D (Smillions) 18.6 Wide 68.2 459.0 622.9 
% Sm0 12.4 10.9 1 100.0 
Total Number of Firms 284 382 112 100 878 
% 3255 43.5 12.8 11.4 100.0 
Average R&D Program ($millions) - 064 e202 -609 4.590 -709 
Data, allowing direct comparisons of firms R&D 


activities, 


Canada. However, 


after accounting for 


are not available on a consistent basis in 


differences in 
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firm size and product mix, some attempt is made in the 
subsequent discussion to develop such estimates. In 
this manner, it will be possible to provide some indi- 
cation of the extent to which differences in research 
intensity are industry-wide as opposed to firm-specific 
phenomena. Such a distinction, although not affecting 
the overall statistical results, could be important 
since the two explanations could have very different 
implications for future policy analysis and develop- 


ment. 


ii) Pulp and Paper and Primary Metals 


Firm size more than ownership may be the reason 
for the better research performance of 
Canadian-conrolled firms in the pulp and paper and pri- 
mary metals industries. | Unlike other 
research-intensive industries, Canadian-controlled 
firms are generally larger and more well established 
than their foreign-controlled counterparts in these in- 
dustries. For example, eight firms account for over 
one-half of total sales in pulp and paper, of which 
fiiv:ei, including the three largest, are 


Canadian-controlled (MacMillan Bloedel, Domtar and 
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Abitibi-Price). At the same time, it could be argued, 
on the basis of partial results, that 
foreign-controlled firms within the leading eight firms 
are just as research-intensive as Canadian-controlled 


ones (see Table 7). 


TABLE 7 
Pulp and Paper Companies, 1977 


a eA Br ee ee ee 


Total Rap? Total Sal ee 2 
($ Millions) ($ Millions) R&D/Sales Major Shareholder 
a a a a a a as Se le ee 
Canadian International Paper 3.7 780.0 0.47 International Paper (U.S.) 100% 
Domtar 4.5 1009.5 0.45 Argus Corp (Canada) 17% 
MacMillan Bloedel 6.6 1707.3 0.39 CP Investments (Canada) 13% 


LL LLL LLL LLL LL LT 


Financial Post, "The New Technology: What's in it for Canada and You", June 10, 1978 p.35-42 
Canadian Business, "The Top 400", July, 1978 pp 60-101 


Differences in firm size could be even more impor- 
tant in the ferrous metals industry (a sub-component of 
primary metals). There are no foreign~-controlled firms 
among integrated steel producers in Canada and, in the 
industry as a whole, the largest firms are almost all 
Canadian-controlled. In particular, 
Canadian-controlled firms” large share of R&D is a re- 
flection of Stelco which performs approximately 


one-half of all R&D in the industry. 
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Themeighty leading’ Vproducersm timer the mon=fenrous 
metal “imdustry® account! for over 9OSpervecent tof salesx 
Although there are some important foreign-controlled 
fiirnise vein “Ghsaae Soup (Sherritt-Gordon and Reynolds), 
they are relatively small when compared to their 
Canadian-controlled counterparts (Alcan, Inco, Noranda, 
Cominco, Hudson Bay Maindin peg and Falconbridge). 
Aecording lys the observed difference in their 
respective research intensities is not surprising, 
especially when it is + noted ‘that approximately 
two-thirds of industry R&D, and almost 80 pers tcentrmof 
Canadian-controlled R&D, is concentrated in two firms 


CA. Lica nsasr Garb. conn. 


{ii) Elect rieal Producers 


Based on U.S. results, where the ownership element 
is not’ a relevant factor,” Teas? apparent® thet research 
intensity varies’ widely ‘withing tire electrical = products 
industry. in partLroutar, communication equipment 
manufacturers have shown significantly higher research 
intensities ~than® manufacturersee ain = the wrest §-of "Ue 
industry. In S'19685,94 foritexanpie,” > their respecrayve 


research ‘intensities inthe UsS. as emeasured by Napette 
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sales, were 15.2 per cent and 2.5 per cent. 


Foreign control of the electrical products indus- 
try in Canada is not evenly distributed but is heavily 
weighted toward those areas with relatively lower. re- 
search intensities. For example, in 1972, less than 
one-half (48.3 per cent) of sales in communications 
equipment were foreign=-controlled as compared to 68.5 
per cent for all other electrical products. Because of 
these structural differences, little can be said ini- 
tially about the observed divergence in the aggregate 
research intensities of Canadian and foreign-controlled 
firms. In fact, many of the major foreign-controlled 
firms in the industry have significant R&D programs. 
At the same time, the Canadian=-controlled component of 
R&D is dominated by one firm, Northern Telecom,* which 


is in the communications equipment industry. 


A lack of sufficiently detailed data makes it dif- 
ficult to adjust for intra-industry differences in pro- 


duct mix. However, on the basis of published sources, 


*The major part of Northern Telecom’s R&D is con- 
ducted through its 70 per cent owned subsidiary, 
Bell-Northern Research Ltd. 
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it has at least been possible to develop estimates of 
industry R&D and sales excluding Northern Telecon. 
Based on these results (see Table 8), it iS apparent 
thatea/llarge, part of + theydiffierencesvinethepresearcn sin- 
tensity of Canadian and foreign=-controlled firms in the 


electrical products industry reflects the dominance of 


Northern Telecom and is not attributable to ownership. 


TABLE 8 


Relative R&D Performance in the 
Electrical Products Industry, 1975* 


Sales R&D 
($ millions) ($ millions) R&D/Sales 
Other Canadian-Controlled Firms 1176.8 23.0 2.0 
Foreign Controlled Firms 3798.2 60.7 1.6 
Sub-Total 4975.0 83.7 jae 
Northern Telecom 815.0 65.0 8.0 
Total Industry 5790.0 148.7 2.6 


* The estimates for Northern Telecom have been derived from annual reports 
and the 10-K form submitted by the company to the U.S. Securities and 
Exchange Commission. 


iv) Machinery 


No significant difference exists in the research 


intensity of the Canadian and foreign-controlled compo- 
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nents of the business machinery industry (a subcompo- 
nent of machinery). Comparisons, in any case, would 
probably not be very meaningful since this statistical 
grouping is dominated by the very large, multinational 


computer companies. 


The other machinery industry is made up of two 
principal groups: agricultural implements and commer- 
cial refrigeration and air conditioning equipment; 
and, miscellaneous machinery and equipment. Production 
is very concentrated in the former group, with -over 50 
per cent of shipments accounted for by four companies 
and over 70 per cent by eight companies. In the latter 
group, there are many small firms and even the fifty 
largest make up approximately only one-half of sales. 
Product lines also vary widely, many of which are not 
research~intensive. In the U.S., for example, only the 
production of diesel and general purpose engines and 
turbines was observed to have a ratio of R&D to sales 
greater than the average for total manufacturing. 
Without much more detailed data, therefore, few conclu- 
sions can be drawn about differences in the research 
intensity of Canadian and foreign-controlled firms 


operating in the industry. 
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v) Chemicals 


The pharmaceutical industry, although making up 
little more than 10 per cent of sales in the chemical 
industry, is responsible for over 40 per cent of R&D. 
However, overwhelming differences in firm size cause 
particular problems in evaluating the research intensi- 
ty of ftrms “in this industry < ?jfer ‘example, Holl97 2; 
the eight leading firms in the industry accounted for 
over 4Q0 per cent of sales, none of which were 
Canadian-controlled. These firms had average sales of 
$24.5 million as compared to $7.9 million for all 
foreign-controlled firms. In contrast, average sales 
of Canadian-controlled firms were less than one million 
dollars. Although the larger firms in an industry will 


normally spend relatively more on R&D, increases in 


R&D, beyond certain limits, will be less than 
proportionate to increases in sales. It eecoubhdsbe 
argued, therefore, given the lack of any 


Canadian-controlled firms among the major producers, as 
well as the tremendous”7 size differentials (over 
thirty-fold between the average for the eight leading 
companies and that for all Canadian-controlled 
companies), that much of the difference in research in- 


tensity is attributable to firm size and not ownership. 
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Foreign control is as concentrated in the other 
chemical industries as in pharmaceuticals. In this 
case, however, it is unlikely that all of the diver- 
gence in research intensity could be attributed to 
differences in firm size. For example, it is known 
that a significant proportion of industry output (soaps 
and detergents, perfumes and cosmetics, paints and var- 
nishes, industrial organic chemicals, etc.) is not very 
technology-intensive. The extent to which such varia- 
tions reflect differences in product lines is difficult 
to determine. However, based on the electrical pro- 
ducts and pharmaceutical cases, it is apparent that 
generalizations about averages may be misleading when 
industries are characterized by pervasive differences 


in firm size and product lines. 


vi) Aircraft and Parts 


Aircraft and parts is the only industry where’ the 
divergence in research-intensity can be clearly linked 
to the element of control. In fact, the size of the 
divergence is somewhat understated by the aggregate 
data since approximately 90 per cent of 
foreign-controlled R&D is attributable to one firm: 


Pratt and Whitney Aircraft of Canada Ltd. Among Cana- 
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dian-controlled firms, two of the principal performers 


of R&D are Canadair and De Havilland. 


me eee ee eee 


This analysis shows, contrary to earlier 
findings(3), that foreign-controlled firms in fact per- 
form significantly less R&D relative to sales than do 
their Canadian=-controlled counterparts. An important 
question is the extent to which this divergence is at- 
tributable to ownership rather than structural factors 


such as differences in product mix and firm size. 


With the exception of pulp and paper, primary 
metals and aircraft, data constraints have effectively 
prevented the formulation of an unequivocable answer to 


this question. Structural factors in some industries 


(3) See, for example, M.H. Watkins, Report of the 
Task Force on Foreign Ownership, Privy Council Office 
(Ottawa: 1968), Ask. Safarian, Foreign Ownership of 
Canadian Industry, (Toronto: 1966) ‘and N.H. Lithwick,; 
Canada’s Science Policy and the Econony (Toronto: 
1969) 
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(electrical products, business machinery, chemicals) 
appear to explain at least part of the divergence in 
R&D performance but even this somewhat circumscribed 
conclusion might be refuted with more detailed data. 
This is because R&D in the research-intensive indus- 
tries is distributed in avery uneven manner, being 
heavily concentrated in relatively few firms. Without 
more detailed data, therefore, relating the R&D of 
these firms to their own as opposed to industry-wide 
sales, few definitive conclusions can be drawn using 
this methodology about the observed differences in the 


research performance of Canadian and foreign-controlled 


firms. 

Of course, even with appropriate data, the 
analysis would still be incomplete because 
research-intensity is not synonymous with 
technology-intensity. The following section examines 
the relative position of Canadian and 


foreign-controlled firms with respect to this broader 
concept. This change in approach is useful because, as 
will become apparent, it also sheds more light on the 
factors contributing to the divergence in firms’ re- 


search intensity. 
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5. The Role of International Transfers of Technology 

Despite their lower R&D-to-sales ratio, it would 
be premature to conclude that foreign-controlled firms 
are less technology~-intensive than their 
Canadian-controlled counterparts. R&D expenditures do 
not account for access to imported technology. The im- 
portance to subsidiaries of parent technology is re- 
flected in their payments to non-residents for technol- 
ogy~related services. The notion of 
“technology-related payments" is imprecise. In addi- 
tion, there is often no explicit charge associated with 
transfers of technology within multinational corpora- 
tions. However, even when the analysis is limited to 
visible payments for patents, industrial designs, roy- 
alties, and scientific and research services (which ex- 
cludes the more general categories of engineering ser- 
vices and professional and management services), it is 
apparent that estimates of R&D significantly understate 
the degree of technological sophistication embodied in 
foreign subsidiaries” outputs and production processes 


(Table 9). 


Table 10 shows the extent to which the "R&D" per- 


formance of firms would alter if technology-related 
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payments to non-residents were included in the 
definition of R&D. Because of the statistical and 
definitional problems discussed above, not too much 
significance should be attached to the absolute numbers 
in Table 10. Nevertheless, the systematic manner in 
which the discrepancy between Canadian and 
foreign-controlled firms’ R&D performance disappears, 
after adjusting for technology-related payments, is 
striking. This would tend to confirm that foreign sub- 
sidiaries are no less and, in fact, probably more tech- 
nology-intensive than their Canadian-controlled coun- 
terparts, and that their access to foreign technology 
is the principal reason for their lower research inten- 


sity. 
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TABLE 9 


Intramural R&D Expenditures and 
Technology-Related Payments to Non-Residents 
by Research-Intensive Industry, 19751 


Canadian-Controlled Firms Foreign-Controlled Firms 
R&D Tech.-Related R&D Tech.-Related 
Expenditures Payments Expenditures Payments 
($millions) ($millions) Total ($millions) ($millions) Total 
Pulp and Paper 16.8 0.9 Pied 3.2 Yae 15.9 
Primary Metals 46.2 0.1 46.3 LoD 4.5 12.0 
Electrical Pds. 88.0 ss) es: 93.8 60.7 Zio 2a 
Machinery 20.3 Las Paleche: 44.4 Ziel 65.5 
Petroleum? 220 0.1 lag 37.9 1742 55.1 
Chemicals 20.7 0.5 PAN PZ 44.7 41.5 86.2 
Total 194.0 8.9 202.9 203.4 LES2S abi 2 
1 Data on payments to non-residents come from unpublished CALURA listings. 
2 R&D expenditures for Canadian and foreign-controlled firms within the petroleum 
industry are confidential. The figure in the table is derived by assuming R&D 
is proportional to sales. 
TABLE 10 
Relative "R&D" (Including R&D and 
Technology-Related Payments to Non-Residents) 
by Research-Intensive Industry, 1975 
Canadian-Controlled Firms Foreign-Controlled Firms 
% Sales % "R&D" % Sales % "R&D" 
Pulp and Paper 56.4 SPAT 43.6 47 .3 
Primary Metals 827-9 78.9 Weak PAE adi 
Electrical Products 34.4 Sone 65.6 46.8 
Machinery Bono 2520 6725 Tice 
Petroleum? 4.0 4.0 96.0 96.0 
Chemicals 7 ik: WE}e7/ 82.9 80.3 


1 If Northern Telecom were excluded, Canadian-controlled firms' share of sales 
and R&D would be roughly equivalent, about 20 per cent in each case. 


2 Sales and "R&D" in the petroleum industry are equivalent by assumption. 
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The stronger economic performance of 
technology-intensive industries is now well documented. 
They have been shown to have higher aggregate rates of 
growth in output, employment and productivity, and 
lower rates of price increase.(4) In a similar fashion, 
it seems that foreign-controlled firms’ access to im- 
ported technology gives them a competitive edge over 
their Canadian=-controlled counterparts. Such compari- 


sons " 


eeeare heavily influenced by the high proportion 
of very small Canadian-owned firms and plants. Even 
after adjusting for this, however, it would appear that 
eeelabour productivity in foreign-owned firms is higher 


[and] ...-foreign-owned corporations tend to earn higher 


PIO Ltd Siete sive (2D) 


But ote should be underlined that 
foreign-controlled firms generally export relatively 
less than Canadian-controlled firms. Table 11 compares 


U.Se-controlled firms’ share of sales and exports in 


(4) MOSST Background Paper No. 4, Performance of 
Canadian Manufacturing Industries by Level of Research 


Intensity 


(5) Economic Council of Canada, Fifteenth Annual 
Review, 1978, p.29 
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each of the research-intensive industries and, although 
data are unavailable, it seems reasonable to assume 
that a similar pattern would exist for other 
foreign-controlled firms as well. On this basis, it is 
seen that foreign-controlled firms in 1970 exported a 
smaller proportion of their output than those which 
were Canadian-controlled. Lnisf aet.. in the most re- 
search-intensive industries (electrical products, ma- 
chinery, chemicals) foreign-controlled firms accounted 
for almost 75 per cent of sales but only 35 per cent of 


exports. 
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TABLE 11 


Relative Export ‘Performance of Foreign-Controlled Firms 
by Research-Intensive Industry, 1970 


Other All 

U.S.-Controlled Firms Foreign-Controlled Firms Foreign-Controlled Firms 

1 2 1 3 % Total %* Total 

% Sales % Exports % Sales % Exports Sales Exports 
Pulp and Paper sob ats! 30.2 1S oS ye? 43.6 41.4 
Primary Metals4 12.4 3-9 10.0 3 el. 22.4 Vole 
Electrical Products 55.0 PBS) 8.0 3.8 63.0 29.7 
Machinery ORS B30 6.4 3.0 TU 36.6 
Chemicals SIA 29.3 233 Lig eps: 82.5 40.8 
Total 43.8 PAS fs 11.9 6.8 Se t/ 32.0 


Statistics Canada, CALURA, 61-210, 1970, Table 3.31, pp 158-9 


U.S. Tariff Commission, Implications of Multinational Firms for World Trade and Investment and for 
U.S. Trade and Labor (Washington: 1973), Tables A-25 and A-27, p. 378 and p. 380 


This category includes all foreign-controlled firms not of U.S. origin. Export shares have been 
calculated for these firms on the assumption that their performance, relative to sales, would be 
the same as their U.S.-controlled counterparts. 


Inco and Alcan were classified by CALURA as foreign-controlled until 1972. In order to be consis- 
tent with the U.S. source on exports, they have been treated in this table as Canadian-controlled 
and Primary Metals has been adjusted accordingly. The actual level of U.S. control in Primary 
Metals for 1970 was 31.3 per cent. 
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The poorer export performance of foreign-controlled 
firms may seem paradoxical in light of their better 
profit and productivity record. This situation is 
attributable to their more fragmented production 
structure which, a set ihe reflects the impact on 
production “of ~ the historically lien levels of, taritis 
imposed on manufactured goods both in Canada and 
abroad. In brief, foreign-controlled firms in Canada, 
in the face of significant trade barriers, have tended 
to concentrate on producing limited quantities of a 
wide range of products for the domestic market, while 
relying on technological imports from parent 


corporations for much of their competitive advantage. 


pete has recently been shown that 
Canadian-controlled firms generally have a more limited 
range of products and, therefore, tend to be less 
diversified than their foreign-controlled 
counterparts.(6) The findings in this paper indicate 
that Canadian-controlled firms are also concentrated in 
relatively less technology-intensive areas. By 


specializing in fewer product lines, however, 


(6) Richard E. Caves, Diversification, Foreign 
Investment, and Scale in North American Manufacturing 
Industries, Economic Council of Canada (Ottawa: £975H 
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Canadian-controlled firms in the technology-intensive 
industries have been able to support the R&D 
investments required to achieve an internal capacity 
for technological innovation. On the basis of their 
technological know-how, these Canadian-controlled firms 
would appear to be competitive both domestically and 
abroad in their chosen product fields. As»!.aymresult; 
the Canadian market accounts for a relatively smaller 
proportion.,; ef their)» overall sales, compared to 


foreign-controlled firms. 


There has been a tendency on the part of some _ ob- 
servers to attribute the more fragmented production 
structure of foreign-controlled firms and their subse- 
quent lack of exports and R&D to ownership per se 
instead of more fundamental causal factors. It is inm- 
portant to note in this context that similar variations 
in firm size and product diversification occur among 
firms even in countries where foreign investment is in- 
significant. In Canada, unfortunately, the combination 
of a small domestic market and significant domestic and 
foreign trade barriers, has provided diversified pro- 
ducers with limited opportunities for greater speciali- 
zation. It is unlikely, therefore, that the behaviour 


of these more diversified firms would be very different 
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even if they were Canadian-controlled and the necessary 
technology had been acquired through other channels 


such as licensing agreements and joint ventures. 


Japan is often cited as the case where an indige- 
nous innovative capacity has been developed by retain- 
ing domestic control of industry while relying on li- 
censing arrangements with foreign firms for technology. 
However, this overlooks the fact that the national 
market in Japan was sufficiently large to allow domes- 
tic producers, despite the existence of trade barriers, 
to achieve the minimum critical size required for mean- 
ingful R&D programs. A strong case can be made that 
the licensing option would have left Canada relatively 
worse off, given its small internal market. Licensing 
agreeménts generally preclude exports to a much greater 
degree than parent/subsidiary relationships, and _ pro- 
vide no access to other types of foreign expertise in 
areas such as marketing, administration, production 


control and personnel training. 


The differences in ‘the export performance and 
structural make-up of Canadian and foreign-controlled 
firms raises further questions about the nature of for- 


eign subsidiaries” R&D activities. As mentioned ear- 
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lier, R&D covers a wide range of activities, and firms 
with comparable expenditures may be involved in funda- 
mentally different types of work. For example, consid- 
erable emphasis has been placed in previous work on the 
tendency of subsidiaries to use the basic designs and 
processes of their parents, while concentrating their 
own R&D efforts on adapting the basic technology to the 
special requirements of the small Canadian market. In 
fact, the relationship between subsidiaries and parent 
corporations can vary widely, from relatively complete 
autonomy, to that of largely dependent branch plants 
with limited decision-making and policy-making authori- 
tye Similarly, in the conduct of R&D, examples can be 
found of firms doing relatively independent research 
projects. Despite extensive work, therefore, no clear 
impression has emerged on the degree to which R&D ex- 
penditures of foreign subsidiaries reflect adaptation 
functions, as. opposed, to, truly, innovativeactivities, 
and there is even less agreement on what would consti- 


tute the optimal mix. 


The findings in this paper comfdrmethat subsidtar— 
ies draw heavily on the technology of their’ parents. 
Ofe counse, access to imported technology edocs not 


necessarily mean that foreign-controlled firms’ R&D ex- 
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penditures are qualitatively different from those which 
are Canadian-controlled. Nevertheless, the small size 
of most Canadian markets, relative to the number of 
products and production runs, has generally been viewed 
as insufficient to support extensive R&D programs. (7) 
This has led to the observation that firms with large 
R&D expenditures, although servicing the domestic 
market, must also strongly orient themselves toward ex- 
port markets. On the basis of their export perfor- 
Mance, therefore, there is little doubt that R&D in 
most subsidiaries is not only quantitatively less, but 


also qualitatively different. 


In summary, the lack of specialization by foreign 
subsidiaries has tended to reduce their level of R&D 
expenditures because domestic sales have generally been 
insufficient to support the R&D required to develop new 
products and production techniques. Te has also af- 
fected the qualitative make-up of the remaining R&D ef- 
fort, however, directing it toward adaptive functions 
for the domestic market, as opposed to more innovative 


work aimed at exports. 


(7) H.E.- English, $°ndwvstrial Oreani zation and 
Technical Progress, pp 166 eis Fa meg aes Brewis 
ed.-, Growth and the Canadian Economy (Toronto: 1968) 
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6. Conclusions 


The policy issue implicit in this discussion is 
Ustad lyam@defidned® in Sitermss ) off))a (quest Londofe balance 
between a country’s reliance on domestically developed 
technrologyes injactontiras't's toi that obtadned! from foredgn 
sources. No country is technologically independent 
and, because of Canada’s relatively small size, import- 
ed technology will continue to account for a signifi- 
cant proportion of its technological base. However, 
this paper shows that R&D in foreign-controlled firms 
is not only quantitatively less, but also qualitatively 
different, being primarily directed toward adapting 
foreign technology to domestic needs as opposed to ex= 
ponting.we Phas? implies; thaticthe,nets gains from both; ing 
ported technology and domestic R&D, especially the R&D 
performed by foreign-controlled firms, have not been 
maximized due to insufficient opportunities for greater 


specialization. 


The need for greater rationalization in Canadian 
manufacturing has long been recognized. The evaluation 
of this question, however, has been discussed almost 
exclusively in terms of the free trade issue. The pro- 


ponents of free trade, although clearly showing the ef- 
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ficiency losses inherent in limited scale and speciali- 
zation, have tended to focus on the overall gains in 
the long-run of economy-wide tariff cuts. The problem 
with this approach is that it tends to ignore the path 
of adjustment to this better position, specifically, 
in terms of the impact on those individuals and indus- 
tries who, in the short-run at least, would be worse 


off as a result of free’ trade. 


The somewhat narrow perspective of the free trade 
literature is unfortunate since the most significant 
gains from increased specialization would occur within 
industries, especially on the part of 
foreign-controlled firms in the technology-intensive 
sector. This is the area where tariffs have had their 
most detrimental effect, and where the potential for 
export growth is greatest, given current trends in 
international trade. The achievement of greater spe- 
cialization in the technology-intensive industries 
would require some restructuring in the current pattern 
of production but, fortunately, these adjustments could 
be largely internalized within existing firms. What is 
more important, however, is that the benefits of 
increased specialization would be clearly visible and 


widespread, in the form of overall increases in employ- 


PAGE 41 


ment and production. 


Because the decision by foreign firms to locate in 
Canada has commonly been attributed to the influence of 
tariffs, it has often been asserted that trade liberal- 
ization would result in their departure, with Canadian 
operations reverting to simply a distribution function 
hor ovimports. However, this view fails to account for 
the significant changes which have occurred in the Ca- 
nadian economy over the last twenty-five years. A 
well-educated and highly trained labour force, a_eso- 
phisticated service economy, especially in financial 
and capital markets and in the supporting infrastruc- 
ture of transportation and communications, and a rela- 
tive abundance of increasingly scarce energy sources, 
especially in hydro-electricity and natural gas, conm- 
bine to give Canada a comparative advantage which did 
not exist many years aAZOe Indeed, many 
foreign-controlled firms, as a result of tariff reduc- 
tions in the 1960s, have already started to rationalize 
at least parts of their operations, and are becoming 


more research-intensive and export-oriented. 


The further reduction of both domestic and foreign 


tariffs, as aresult of the most recent GATT negotia- 


PAGE 42 


tions, should provide additional incentive and oppor- 
Gunittes ron greater rationalization in the 
technology-intensive sector. In this manner, more ef- 
ficient use could be made of highly qualified manpower, 
as resources now engaged in adapting imported technolo- 
gy would be released for more innovative work in those 
fields where firms chose to specialize. Access could 
also be maintained to foreign technology but it would 
act to’complement? and not distort ;gor> substitute? for 
domestic R&D. In addition, the growth in new exports 
of technology-intensive commodities would reduce _ the 
current account deficit in end products, and the over=- 
all increase in national productivity would act to 
strengthen even further Canada’s international competi- 


tive position. 


In brief, although Canada has benefitted enormous- 
ly as aoconsumer of technology-intensive products, it 
has not maximized to its fullest potential the payoff 


from their production. 
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Appendix A 


Some Notes on the Foreign Investment Data 


The estimates of foreign direct investment used in 
this report are based on the information prepared by 
Statistics Canada(l) under the authority of the Corpo- 
rations and Labour Unions Returns Act (CALURA). A 
number of points should be noted at this stage about 
the data. Tienes ti, the terms foreign and Canadian are 
used in this report for reasons of pedagogical ease. 
In fact, CALURA data measure non-resident, not foreign 
equity holdings. To the extent Canadians outside _ the 
country or foreigners residing in Canada hold shares in 
Canadian companies, estimates of foreign and 
non-resident investment would not necessarily be the 


Same eo 


Second, a distinction can be drawn between foreign 
ownership and control. Estimates of ownership measure 
all equity owned by foreigners while estimates of con- 
trol “take + ‘account of -the «total equity of complantes in 


which Saigule ast) 750 per .cemt- dof) (the wvoting © is tacks 11s) ) ein 


Gila tatisties Canaday CALURA, SParnt 6sl se «Catalogue 
No. 61-210, Annual. 
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foreign hands. Thus, to theextent foreigners invest 
in Canadian-controlled companies, foreign ownership 
will be greater than control. Conversely, to the ex- 
tent Canadians invest in companies which they do not 
control, "estimates! offi foreign control will Inbem@reater 
than ownership. Since the examination of the R&D ac- 
tivities of a firm is ultimately concerned with one as- 
pect of decision-making within the firm, attention is 
focused in this report on the’ concept. of.* ‘control. 
Estimates of foreign ownership and control in manufac- 
turing have been very close over time, with control 


being slightly higher than ownership. 


Third, where shareholdings are sufficiently dis- 
persed, control of a company can be achieved through 
ownership of significantly less than 50 per cent of all 
shares. However, the incidence of such cases is very 
limited. For example, in manufacturing, less titan 15 
per cent of all foreign holdings are in companies where 
foreign ownership falls between 5 and 50 per cent. In 
addLtion, > only, 2 pen cenitigofimall tf oreien jholdings “fait 
into the 25 to 50 per cent range. Although these fig- 
ures vary somewhat more at the detailed industry level, 
even if one assumed that a substantial proportion in- 


voived cases of minority control, there would be only a 
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marginal effect on the level and industrial distribu- 
tion of foreign control and little or no impact on his- 


torical trends. 


Fourth, the companies reporting to CALURA are lim- 
ited to those with revenues in excess of $500,000 or 
assets greater than $250,000. These companies account 
for over 95 per.cent of all manufacturing activity, as 
measured by sales or assets, a relationship which holds 
even at amore detailed industry level. It is appar- 
ent, therefore, in measuring foreign control, that’ the 
treatment of the smaller firms excluded from CALURA 
will have little effect on the overall results. Most 
of them in any case would appear, on the basis of par- 
tial evidence (2), to be Canadian-controlled.« For 
these reasons, their sales are added in this paper to 
the Canadian component when calculating the degree of 


horeiten control gm each industry. 


Fifth, once control of a company is determined, 
based on the ownership of its equity, estimates of con- 
trol are developed by Statistics Canada using assets, 


equity, sales and profits. All these measures produce 


(pe loid.,19%5, p<2t 
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roughly comparable results and the choice of indicator 
will depend largely on the objectives of the particular 
analysis. Since this paper compares the relative re=- 
search performance of Canadian and foreign-controlled 
firms, ‘using R&D to ‘sales, control is’ measured by 


sales. 


Sixth, estimates of foreign control are available 
from published CALURA data for only the major industry 
groupings within manufacturing. More detailed esti- 
mates of foreign control are available from other 
Statistics Canadassources (3) but) =for’ “no slater wanman 
Wine be aa Although foreign control has been relatively 
stable over time, some adjustments are made to these 
estimates when they are used in conjunction with data 


from other years. 


(3) “Statistics “Canadas Structural Aspects of 


Domestic and Foreign Control in the Manufacturing, 


Mining, aud? Forestry “lndust res. TS 70-072 Catalogue 
Ji=—525 5, (0 ccast onal. 
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The es tinattes! tof U.S <control led firns’) “stare "of 
exports used in this report are based on data contained 
in the U.S. Tariff Commission Study, “Implications of 
Multinational Firms for World Trade and Investment and 
bot Unon | radevand Labour.) The study? ‘wast “aintetelated 
in 1971 by the U.S. Senate Committee on Finance, as 
part of its International Trade subcommittee’s more 
general investigation of U.S. policies toward interna- 


tional trade. 


A major data source for the U.S. study was’ the 
Bureau of Economic Analysis (BEA) quadrennial survey of 
Ueto. multinational corporations (MNC). Surveys were 
conducted in 1966 and 1970, the former being a complete 
census and, the latter, a sample of the 300 largest 
parent corporations. The 1970 sample survey covered 
over 70 per cent of the 1966 universe, so that it was 
possible for the Commission to develop, using the stan- 
dard statistical techniques, estimates of the total 


universe for 19/70. 


The outstanding feature of the BEA survey was’ the 
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amount of disaggregation achieved in presenting the re- 
sults. Data were compiled at a very , detailed level, 
covering 58 separate industries, including 38 in manu- 


facturing, and. for, 8 different jcountries. 


Data on exports by commodity for each of these 18 
countries were gathered by the Commission from the 
Standard U.N. and O.E.C.D. sources. It is important 
to note, however, that BEA data classified industry, 
not, conmmodity,.exports.):, That; peis,ge adlywexport sis Ones 
given MNC were classified to the firm’s major industri- 
al activity. Because many MNC’s are conglomerates, ac- 
tive in numerous industries, this creates some incon- 
sistency between the total export estimates 
(commodity-based data) and the MNC export estimates 


(industry-based data). 


No adjustment could bepmade = tog, correc thot om acne 
above problem. Nevertheless, given the particular in~ 
dustries/commodities which are being examined, and the 
level of aggregation at which they are being matched, 
the differences should not be so severe as to affect 
the interpretation of -the results. In any case, the 
eitectss of jesuch 7a) bias would be to overstate 


U.S.-controlled firms’ share of exports since, as stat- 
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ede cine “Ehe #1055. Study, + tnewmmnec nesult o.is= “Chat 
MNC-generated exports as listed for an industrial clas- 
sification may be excessive when compared with that in- 
dustry’s exports based on customs [commodity] classifi- 


cations  (€p. 2:69). 


The following table presents the data contained in 
the Tariff Commission study from which the "export 
share" estimates, presented in Table 11 of this paper 


were developed. 


Relative Export Performance of U.S.-Controlled 
Firms by Research-Intensive Industry, 1970 
(SU.S. millions) 


U.S.-Controlled Firms 


Total Total 3 Export 


3 
Exports Exports Share Sales 
8) (2) (241) Share 
$ $ % % 
Paper & Allied 1980 598 30,2 31.8, 
Primary Metals 1058 41 EpAS) a ae 
Machinery 1218 409 33.6 70.6 
Electrical Pds. 533 33 Zoo SS} 5) ©) 
Chemicals 553 162 29.33 Oe 
Total 5342 1348 BO 43.8 


mB Wh 


U.S. Tariff Commission, op.cit., Table A-25 p.378 

Ibid., Table A-27, p.380 

Statistics Canada, CALURA, 61-210, 1970, Table 3.31, p.158-9 
See footnote 4 in Table 1l 
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